A potential role for zinc transporter 7 in testosterone synthesis in mouse Leydig tumor cells.
Previous studies have demonstrated that zinc (Zn) is an essential trace element which is involved in male reproduction. The zinc transporter (ZnT) family, SLC30a, is involved in the maintenance of Zn homeostasis and in mediating intracellular signaling events; however, relatively little is known regarding the effect of ZnTs on testosterone synthesis. Thus, in the present study, we aimed to determine the effect of Zn transporter 7 (ZnT7) on testosterone synthesis in male CD-1 mice and mouse Leydig cells. The findings of the present study revealed that the concentrations of Zn in the testes and Leydig cells were significantly lower in mice fed a Zn-deficient diet compared with the control mice fed a Zn-adequate diet. In addition, ZnT7 was principally expressed and colocalized with steroidogenic acute regulatory protein (StAR) in the Leydig cells of male CD-1 mice. ZnT7 expression was downregulated in the mice fed a Zn-deficient diet, which led to decreases in the expression of the enzymes involved in testosterone synthesis namely cholesterol side‑chain cleavage enzyme (P450scc) and 3β-hydroxysteroid dehydrogenase/D5-D4 isomerase (3β-HSD) as well as decreased serum testosterone levels. These results suggested that Znt7 may be involved in testosterone synthesis in the mouse testes. To examine this hypothesis, we used the mouse Leydig tumor cell line (MLTC-1 cell line) in which the ZnT7 gene had been silenced, in order to gauge the impact of changes in ZnT7 expression on testosterone secretion and the enzymes involved in testosterone synthesis. The results demonstrated that ZnT7 gene silencing downregulated the expression of StAR, P450scc and 3β-HSD as well as progesterone concentrations in the human chorionic gonadotrophin (hCG)-stimulated MLTC-1 cells. Taken together, these findings reveal that ZnT7 may play an important role in the regulation of testosterone synthesis by modulating steroidogenic enzymes, and may represent a therapeutic target in testosterone deficiency.